Oxidized LDL activates STAT1 and STAT3 transcription factors: possible involvement of reactive oxygen species.
The effect of cupric ion-oxidized low density lipoprotein (Cu-LDL) or endothelial cell-oxidized LDL (E-LDL) on STAT1 and STAT3 (signal transducers and activators of transcription) DNA binding activity was investigated by electrophoretic mobility shift assay in human endothelial cells. Both oxidized LDL enhanced STAT1 and STAT3 binding to their respective consensus binding sites. Furthermore, the activation of STATs was proportional to the oxidation degree of LDL in that the highly oxidized Cu-LDL exhibited a more marked effect than E-LDL. Oxidized LDL induced an intracellular oxidative stress, as shown by the increase in the intracellular level of lipid peroxidation products (thiobarbituric acid-reactive substances) and in the level of reactive oxygen species, measured by the fluorescence of dichlorofluorescein diacetate. The binding activity of STAT1 and STAT3 paralleled these two parameters, which suggests that it is dependent upon the redox state of the cell. The activation of STATs by oxidized LDL was almost completely inhibited by the lipophilic antioxidant vitamin E, and partially antagonized by the hydrophilic thiol-containing compound N-acetylcysteine, suggesting that the oxidative stress induced by oxidized LDL is involved in the observed phenomenon. Furthermore, the lipid extract of Cu-LDL also activated STAT1 and STAT3. Since the STAT pathway plays a key role in cytokine and growth factor signal transduction, the activation of STATs by oxidized LDL might be related to their proinflammatory and fibroproliferative effect in the atherosclerotic plaque.